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(54) [fflmzm ^pmimmm^mtLANcomm^m 



(57) [£ffl] 
Ml Sj&SBIll* L A N HJRg-f 5. 

yai/4£(M8X\ LAN^7*10, LAN7.-fV*« 
S 5 0 , L A N/N7* 2 0 fc if Ufc1l!*£g|**ff &*>*k 

TLA3 0, 4 0C«fc»J. ^tl^'tlMAC^U-AcDx 
— ^SPCy^y Mt£*k LAN-SW-f^-7i- 
7,3 0 a, 4 0 a£«ftttS*lS. -f ^-71-7, 3 0 
a, 4 0 a±£>T r -*g|5liti; ^^WfjiSrWU*. 
71/— A*%JB3*ttVS. MAC71/-AWMAC7 

LANM7f^I5 0. TLA4 0, 3 0£j>UT^ 



r 

40a 



J 



*iwkmb i move a/japim sol ?a 




gtlii5ie-l'>i?-7x-7>T-^^"tlg^$tl, LA 

anh^i i: zm-t & lan f>n. 

J|0)MAC7l/-AK^U i£MAC7U— ivfbL/'c 
^T-^©<^^BUl2L ANf y*-7x-*«K<P!i 

s. 

iwaLANT.-ry^acssKi-sLA 

N-f y^-7x-7.kfiRiU. gg§ft<DCPUi:i« 
I2L AN^||^gi:(DraW3iSM5:ff 2 COL AN-T 
>^-7x-7>5:iS(^cC i:i««4:i-6g||*B 1 IB^co 

imm 3 j 7-f u^ts&x^mm^ t cp/ip± 

1 * fcl 4 2 IB^CD^S^^ffl^l^g. 
tt*#B4] |jffiLAN7»-ry^SI[|IH#SR-r*LA 
N-T,/#-7x-7.i:l4#l&U. g«!W3©CPUfc:# 
TSSi&giI J &fT7&2©LAN-r>*--7x-*feS 

TCP/ I P/^y h*fcfcfcUDP/I P;^y M:^ 
ft-TSflttli:, BWB»2©LAN-l'>*-7x-7 > 4^ 
L-T^tlibTCP/I P/^y Wcl4UDP/I P^ 

HS*S5] l9ffiai20LA'N-0^-7x-7.(C 
14. K!S20LAN-r>^-7x-^«:LAN^tt|J*fe 
!4ffiffiL ANlM8SBK»S^^3;i^* 

<DLAN*mt8B£. 2. 3. 4£/cl45ga 

g£Jt8fcr) L ANjMgSgB^R8S9c©^tte«ffllMi^ 
aWfefflSgSK-tSLAN^-f y^Hk^L/cLA 

&£um&G(D%Fmmi~m-mmmmm l a 

N««ffi[K«:JR$$tifc^-y^;l/a>lfa-^*vM4 

7 ] 6 Bm> L A NCDilff ^ffidfcv * 



(2) £ ^¥9-2 1 44 8 4 

^F^tg^ >^-7x-7.CD$J^+^^^-$:ffiVN 
1-3LANcDiHtm 

guDgprnsmmMmmmt. smblankj^t^- 

«QBSsK-h«:*l/fc«rELAN^-fy5 1 «ai:*s» 

^f,*ifcLANiiev^ «^*j»«B«iftjMfiKffi8i 

14. ffigp/Vry h* J eg^^tlfcBalBMAC7U-A4J 
CDMAC7 KI/T.dSoWcBUiaLANT.-l' y^SSB© 
^i^T-fr 9 3. t fc^fcTS L AN©mfc&5& 
[H*g9] MAC7l/-A*©T-#gPK : g/S,'Vr 

y HfcUTLAN±Kite5Z!:feW«i:-t3LAN0 

[f^J©I#l&I&B§] 
i» [0 0 0 1] 

IfSW©R1-St8ff»»] *^BJf4, I E E E 8 0 2 . 
3 i:«U/;LAN-f >#-7x-7s(::^mfS#^£ 
JR#tS«^tB«WjMia5Bl: L A NCifctf 

[0002] 

UTOflSGStt. PBX (Private branchexchange ;fgp*g 
l&am £«fcoTf?lr\ x-*ji<IJ4LAN£fflV>TfT 

[0 00 3] 

a?:LAN(lJR^-rSdi:T-. ^^TrP^MS-f >777, 
ST-ftSSJIBtt&tfy T/W-fAtiEAK ±i:LAN±© 

^PBXKflSfcLANBffiilWBktsu -tnt>(^^ 
23^S6©aaiat(&SIT**o/=. *fS3l4. VHrfrrt^ii 
i-l' >777> h7^f LANI^U PBX$:|5 

[0004] 

HrafclHfctSfcibO^®] ^l<Dfgnj(4, nuiailS 
«:»9!:-tSfeit){;. JRStfeffiSO-f>^-7x-^.%; 
9JSgSK-tSLAN7.-fy^SBi:. BUiaLAN7.f y 
ii? ^BfcJ4mfia-f >^-7x-^T***i-t**iSStt$*k 



©LAN|gg§g|g (J^T. LAN^t^o) t&fTt 

eLAN(is(t^ns^«mnis£a ceir. tl 

Afc^-5) **©«fc"5Cflll£L.TJgS D ^lO^ajOT 
LAtt. «WaLAN^-fy5H8SIBHg8K-t«LAN-r> 

*-7x-* t. mmmzm&ttft 1 
^©§^€ts#(c^i-5 ij&£&(;mkr&©«p« 

ffiflH , >*-7x-*i:«:#l,TV*S. -tUT. CL©T 
L Att. fyg2 1 £ * /cliM^^fMH >#-7 
x-7.(lM^^tiSg^x-^ 4EaSSfflMAC7 1/ 
-A(I^U KMAC7 l/-Aftl/fcf }Sr-*0* 
fcluiSL AN-Y >*-7x-*«fc4*B1-S|M&fe#l, 
TV*6. * 2 ©$»»*. Il©^i(DTLAi:«V^, 
BUiaL AN*-f y^KKHtttttS L AN-f y#-7x 

»J, i«art®CPUi:«ELAN/N7*i: 

fflfffl©2Sg(ifcfT5i&2©LAN-f >*-7x— 
ttTl^S. 

[0 0 0 5] ||3©fgBJt;fc, JglAt«|2©ffilJiflDTL 
ACS^T. 7±D^JPA«»li#«:TCP/I P±® 

««*«:iR«rt-*«W6C0T^s. m^ammt. m\ 

©»JB©TLA£iSVvc. l5l2LAN;Wyf^SKg 
IflftSLAN-f >^-7x-7.i:JdJl«c«J. S^grtco 
C P U H*tt5i£gfg£fT7f?l 2 ©L AN-f >#-7 x 
TCP/ 1 PKlJiSOBBW^JBafetfC. 15 

BajR^u^^cro^sis^^o^x-^ ^tcp 

/I P/^ry h*fcfiUDP/I PyVry Mr^grts 
flttli:, BUsa^2©LAN'l'>^-7x-7.$:^UT^ 
tlhTCP/l PA>ry h*fc|±UDP/I P^yh 

BJfi. H4©fgBJ3©TLA(;fc^T, BUafi^2©LAN 
^>^-7i-7,l:li, i^2©LAN-r>^-7x- 
^4 L AN^WP*fcttS3|aL AN^7*JZjaRg»fS^ 
-*fcg8SSUTW*5. fg60f»fi{±. x-#£*a£fT? 
$§^£lK&L-*:ftfSt©LAN/>7*£. fl|$£l. 2. 
3, 4*fcfcfc5gM&D$BR©TLAi:, IBtoK-hftj* 
*>mtm.<DL AW^7 btffflSUDT L Affl£gj#g;j^-r 
*LAN7.-Tyf 1 «ai:«:*U>S:LANJre^T. LA 

Ncommfim$:ft(D & o \z uti^s. 

[0 0 0 6] fill*,, ffiBTLACgSR3*ifcl£ifc|± 

wol ANoaffl^jsfentji,^ *w«o«a8a/<-vf- 

f§P>*u&:ir*J§£. ^njfil©^misa-i'>^-7x- 
^ffllSiWf-^^^feffl^TS^fcJKirrsfc fctc 
*SS«:ttdl1-S«t^HUT^5. m8©fgBJ(i, fgl~ 
£5©SBjB©i!BK©TLAi:, mfsaLANIIioTx- 
^iifflfeff^«BSai«:iR$Ufc«BR©LAN/Nyi:. ft 




#BI¥9-2 l 44 8 4 



R#- h £ M L-^huIB L AN7W y fWt t 
^LANCfc\>T. LAN©®{l7S-^^©«t7«CUT 
SP*>. fMBTLAiao§^Sa«IB»Slc*>*»Sg 

ttfctfflUtf AC7 U-A*©MAC7 h* l/TsKgoV/i 

KfiaL an** y **«©9J8S8Hrcff 7 «t 7 k ua * 

*. fl9©fgBJ{i. LANCW»aSj*C*J^T. MAC 
7 I/-A*©t*-* tfirWfc*^ M0»flrlB©fcte-3 

. ttttS«fc"5^UTV^. 

[0 0 0 7] JglOS»JUCJ:t«i. JSLhOA^HTLA 
Ufc©T\ T L AfclRg l/^fmil^Sfl 
SttS^/S-f-*** MAC7l/-AK^j££;hTLA 
N-f y^-7x-7.C4i^n, iLAN^>^-7i 
-^fctfL-TL AN*-f y MxS. LAN 

v^gmwwim^iT. ^©g^x-^% 

©TLA£tfLT#©gjSfigK«K:#a.f>ft5. £2© 
%ffll~M£. jgl©58B©TLA£, LAN7.-fyf- 
iw «SBtwJ6tt-tSLAN-r>*-7x-^.l:ttB9Ji, g£ 
@^©C PU i: L AN/N7*i:ra©M^m5:fT-5^2©L 
AN-f>£— 7x-*fcRttTV*3©T\ £6©$gBJ© 

±7^ TLAiztmLtz.^m^m^m-?>mim 

LAN^7*(lJ&gLT^S^— y±;i/3>tizi.— £ 
j£v *{±7— ^ 7sx-S/ 3 >T-fr7 3. h **T?# 5. ^ 3 © 

^Bj{;«tw tlaii -^©mis#©32iai-rs7^- 

n?';&nA«l§HI-5i£ TCP/I P±©Df«fW7*D h 

^T.x-S/aynWWSPfe^Jbi', miSailTLA#jT' 

mi TLAIi, f^^l*^©f^f-^iUDP 
/I P/^ybifcliTCP/I P/^y hH^glU 
fi2©LAN-r>;5?-7x-*£:frUT^*lt>UD P/ 
I P/^y h*fcl±TCP/I P^T-y 

[0 0 0 8] H6©fgajll<fcftl£ TLAIORS*nfc 
1 6*fc»d^6©^«^j:^*i«i!l»*J. la 
N/^zqmzntz^-V i-juu >t" 

^fjti&v^. igaof(H!j©§^mfs^>^-7x 
-^©iw»f-ir*;Hi*& 5 ffl^nT, gfi^mi^ns 

i:i:t.C(BaF«:tt{ij*qSkas**iS. m8©f|Bj{i«kn 
TLA|B©§^Sa«Bi®n*»*»S^^yh© 
-f >^»±. WMP^>r v Y tifcM A c 7 

l/-A4'©MAC7KP7.HSo*t > LANTs-f-y^g 
g©«]ggiET-tT*3n5„ SS9©»9iKJ:*itf. MAC 




Wm'm.mh^P : r-^^ f ry MfccTtiTL AN 
[0009] 

mn^mmmm) mux ttmzmie&mm 

ZtftL A N±(D^P^^>7.t A<7)^y D y 7 mv 
*SBHT?*S^y3> (PC) 1, 2, 3, 4k, **i 

b^M^Lxmrn-^titz.^pw^m (ted 5, 6, 

7, 8k. ■fn^V3>l~4'feJR4Fl-S2^®LA 
N^yiO, 2 0k. *ft*>g£r«g«5, 6, 7, 8 
fcJR«rt-S2£0TLA3O, 4 0k*«ATV^. L 
AN/NyiO, 2 0fct/^y3>l~4Oft*)U(C 7— 

2, 3, 41*. IEEE 8 0 2. 3<DL AN-C >#-7 
x-7.. $1*11 1 OBASE-TOiMfctf-K TC 
P (UDP) /lP<Dmm7nh3)l<tttZ>. 
3>1, 2li, Wf*lIEEE8 0 2. 3K8£S*i 

a, 2 aT'LAN^y 1 0 
K^tV^ngSKStt. ^V3>3, 41*. |§I$|<DIE 
EE 8 0 2. 3©LAN-f>3f-7i-7,3a, 4af 
LAN^y2 0(I^tl^tl«i^$tlT^6 o 
015, 6, 7, 8li3ilS^tlk^iS^tgk5:^ti^nW 

[0 0 10] &TLA3 0, 4 014. 2 iHiS 

>#-7x-7.kV^) k. IEEE 8 0 2. 3K$£ 
$tl^20£DLAN'f>^-7x-^k?:, ^tl^h/fil 
ATtr**. g-f^SetBS, 6 0u TLA3 0®Wfr5 
f^^-7x-7,5a, 6 aT'TLA3 OH^Wf 
tlttiRSn. ^SfS#7, 8fcfc. TLA4 0©ltt* 
Ip-f^-7i-7.7a, 8 aT*TLA4 0(rflSR$ 
*VT^S. &LAN^7*1 0, 201*. IEEE80 
2. 3(r«£*nfcLAN-fV^-7x-7.10a,- 2 
0aT*LAN;Wy*^5 0£^3ftT^S. &T 
LA3 0, 4 0(0-ttl-? r tVg-t€)2o(DLAN-<>^— 
7x-7.<07* 3 — 7J3 0 a, 4 0aA\ LANTW^?- 

5 0 1 tK- h K tlTt >5„ 

W/^-7i-^3 0 a, 4 0a£. LAN-SW 
-l'>^-7x-7skV>-5 0 &TLA3 0, 4 0£>*rf3 
2o©LAN^>£-7x-*CD7*>flfc£f3 Ob, 4 0 
bli. !B20LAN-<>*-7x-7.T?a»J. ^LAN 
VN7* 1 0, 2 0£D 1 hlzZtl^'tvfemznTl^. 

^>^-7i-7,3 0b, 40bt, LAN 
-HUB-f >*-7x-7.fcl»v5 0 

[00 11] LAN7Wyf3S!E5 0tt. LANfcJBv^ 
fcr-^amt 7 l/-A©XgM»&6*: W Ufc L A 
N|l!88BfcB-e*y. LAN7U-A4iWMAC7h*l/7> 




V**at5 0lUi. NSailB5 1*%SK**ITV^S. d 

©SSKti. IEEE 8 0 2. 3 KLSSSftfc-f >*-7 
x— 7.5 1 aT-frfcftT^S. NSgg5 1(i. LAN 
fc©7 5^ 7 y h©MA C7 H U^»t«B5HI»JS#« 
©X-#^-7s£. flHWUTV^S. £0LAN©*7-f 
7>hK«CS^y3>l-5, LAN/N7*10, 2 0. 
TLA30, 4 0*»f>©H£l*;fc#L.T, NSgg5 1 

2(4, Hl*©TLA3 0 4a%tHlW57*ay^Bri?* 
/0 So TLA3 0&. TLA»gl53 0Ak, -TV^-7 
x-T^yfr-i/gps 0 B&«f*-CV*3. 

[0 0 12] TLA$JMP3 0AJ4, LAN-SW-O 
^-7i-Z3 0 a{w8aS$*ifcLANCBBS3 1 k. 
LANCHK3 lKS8R$*ifcPFEI»3 2k«:fl|^T 
WS o PFHtt3 2tIttAALie»3 3**a8K$*l. 
AAL10»3 3Ktt, HWI F Egg 3 4 k P L L @g& 
3 5*%R**V *£>PLL|Hl&3 5(D&M<I&, HW 
I F|^3 4fcSStt$j|VCV*S. HW I F(HJg§3 414. 
-Y >^-7x-7.^«y>r-^gP3 0 BdAirtfrtSfM 
2W T**5. TLA#jffl!gP3 0AHf±£f,fI. CPU3 6k 
LANBOARD3 7 4^R^t>*lTV^S. CPU3 6li 
LANC0K3 1. PF0&3 2. AALl®g&3 3. 
HWIF[Hg&3 4. StfLANBOARD 3 7 lizffi&jr? 
Zffi&X-hh. LANBOARD 3 7* 5 LAN— HUB 
^>*-7x-*3 0bfcg«£*n:v*3. -7j, -Y> 
7x— 77*3/$— 3 0 B«£K{4. T I 0SS 3 8 
**HB^.«>tVTli^S. HWI FEB&34KT I0&3 8** 

ssksji. i @j§&3 8i)mwmmm 9 s^ux^ 

7x-*5aCg§R3ftTV*a. -f>#-7 

©«etsfcj|iuirf«. -t(o/c<>, iS2-e{4ftjB§L-Tv^ 

**. TI@&3 8k0l§tf*tS;g|53 9kf4. ttbffltKD 
BPW&mz&l&bXIStttbtlX^Z. &T I @SS3 8 
t. CPU3 60Sjfp«:5W««WST-*5. TLA40 
©^gPtfSfiXt. TLA3 0fcffM*fc«eoTVS&. 

[0 0 13] H3fi. @lt-ffl^5MAC7l/-A7^ 
-vyh*»qH-5aT-*5. *g8WBtrei±. 7U- 
A7^-V7 hkLTMAC (Media Access Control) 
MAC7U-Atta3(OJ:-5(i. 7* 

^ U7>7> (PA) , SFD (Start Frame Delimite 
r), VN— H«7X7DA (Destination Adress) , 
"7X7SA (Source Adress). ETYPE, 
SXf7ls-I*f-x.'y9i/-!ryx (FCS) -Cfl|«*n 
Ti^£ 0 HI 1 0^^>7.^AT-{i. ^x-^^r/^ 
fry MfrtSa* f^yh7l/-ACtt. MAC7 
U— ^SPIIATM (Asynchronous Transfer Mo 
de) -AAL;M7"1 (JT 1. 3 6 3) CD7 
Mffl1"S 0 ATM • AAL*-f7*l©7l/— ZOi. AT 
U^vift. ^Cj^iftJIWttlliWUfcSAPDU-H© 

4» 7-r-;l/Hk. g^x- ^ cd 7 -r H k T-^gfiX ^ ^aT 




V>5„ 3CD|g]3£#RaUoo. TLA3 0p>g<£>&gP<D8S 

[0 0 14] LANC0SS3 114. MAC7U-A©£ 
fiRat«MII*ff ?fc£re&3. LANBOARD 3 7 
14. C P U 3 6 *ste©,*y n >$£$!l8Pfg«<?£fta&ft 
otztb<D\ EEE8 0 2. 3(DLAN-f>£-7x-7 
ft, flWJTSfcOn?**. PFE!gg3 2f4. LANC0 
&3 l*»?>Sfl|UfcMAC7l/— A*»f>MAC7Hl/7. 
tSfcfiflfcU B30ATM- AAL*-f7'lfcillltBl/C 
AAL 1IhIS§3 3II-§-A5fe(DT*^)i 0 PF@& 
3 214. AALlH»3 3T?fi££ftfcATM- AAL 
*-f7*l<07U-AK:#U CPU3 6*>t>^*tlfc 
MAC 7 K I/*. MM?— !?o>g.2 . n>hn-;i/fc*«y 
h (CTL) %f«n L/C LANC^ 3 1 C#AS«i 
fe*l/CV>S. AAL im 3 314. -f^-7i-7, 
y^y^-ygP3 0 B*>f,fi«MB^at?3HaUfc*jfirT- 
*£ATM • AAL#-T7"l<D7l/-A{::gg|UTPF 
0S&3 2fc#A, PF0»3 2*»C,SfiUfcATM-A 
AL#^7lcD^Vr7 h£f$#£>J#mf >#-7x 
-7.{r^UT-r yf—yx.—xAytr—i -;&3 0 

ig-rt,(DT-*5 0 AAL 1@&3 314. #HKIW>*- 

[0 0 15] HWI F0H&3 4I4, -f^-7x-^ 
7^-^*$3 0B£<M>#-7x-7©*:#)(I. PL 
L0K3 5 ftfflV>TB#^|iJ#S{5jiffltO|Sl^M#ft^ 
U K-T >3?-7i-^'^- S/SP3 0 Btmft$& 

fc. HWI F|H]g&3 4J4. CPU3 6*»tO^>n- 

77, *fc!4h->y>^«:2iaj-t«i:4:t.H. ^Vn 
>^^S{iU/c^-7>D-Hx-^(;^UT. PAD 
«fifeff-5IM&«:Wl/C^S. -f^-71-^^^r 
-i>"gl53 0B4"WT ISR3 814. H W I F ESS 3 4 

SftfefiV. IHW I F 0S& 3 4 tmftm&WX'gpJk 

[0 0 16] H4I4. mimM-iy-'ry^m-irmX' 
*u. sm*inji:«yii!Bia* s ^**iT^«. -team* 

ft£t4BI 1 CJ3^*-f 7x-*0)#*& s fif£*n: 
VS. i©H4fc#flRLoo. /^3>li:||fRgn/c 

3.Z.T*. &TLA3 0, 4 OtQL AN-HUB-f — 
7i- 7.30b, 4 0btLAN-SW-f>^-7i- 
7,30a, 4 0afcC:J4. -WfftMACT 
ftW^Sfi. &T L A 3 0, 4 0lHR$tS^S 
!S^^^{4. @3tf©ATM^yrt©VPI/VC 
I #*JU4Pfl0tp:<BC T L fcfy hT'fiiffl U/c€lS#tf)t 



(5) A ^sp9-2 1 4484 

^ 8 

X-*>3>1~4. StfNS£|g5 1«,. 

U&VMAC7 H l^J&^tJ^ftft^StiTV 
St,0fc1-S. *HMMT*I4. I214{^$tl/c 

7x— 7.5 a. 3 0 a, 4 0 a, 8 att^-f 
-7 x-7. Jt©jlfl(4. $1*. J4*T CP/IP ODjUI 

T/nhad/fcfljvS. 

[0017] *-r, aficfc^pfwsii*^***!*. e 

J**Kil 5 oa- »f tt. V a > 1 & N Sgg 5 1 

*fUT. /^yn>4Wf^ (^y3>4®MAC7HP 
/<? 7.. IP (Internet Protocol)7 K U7.£^fr) i:, ^ 
p3WMti&8(Dffim (TLA4 OWLAN-HUB'f >^ 
-7X-7.4 0 b&tfL AN- SW-< >#-7x-74 
0 a £DMAC7 K V7^ gjStSH 8 ©^->y*-£fc) 
£P<C3i±, dtl^CD^ftStmS (04 *tf> 

(A)). Z<m&£K.&. LANA710, LAN7. 
^y*HR*5 0fc*H,fc-f>*-7x-;U a, 10 
a, 5 1 a**8U8;S*iS. SttflHR&SaLjkrtyn:/ 
114^7 3>4(l*fL<T. -f>*-7i-7 1 a, 10 
a, 2 0 a. 4 aft^L-TlffKSS* (SET-UP) 
tiiettS. -®0?ie^*tif^C(4. TLA3 0 
©LAN-SWO*— 7x— *3 0 a©MAC7Kl/ 
7 t&FWm 5 

[0 0 18] l*KS«*SET-UPfflffll%5MHl/^ 
V3>4I4. cn%«B»#i:U ^V3>1C#L. 
T. D?IS^*i:{4i£(^>^-7x-74a, 2 0 
a, 10a. 1 a^lT, If IftBUtpfffi* (ALE 
RT) fcMtfrfS. ^73>4li. ^yn>4«D:x— «f 

^V3>1H»UTJSS (CONN) 
•Jtf z.©2KS^t. nft^aiU^tf^i:|SI^cO'i'>^-7x- 
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(54) [Title of the Invention] Concentrator for voice telephones and 
Method of communication over Lan using the same 
10 (57) [ABSTRACT] . 
[Purpose] 

To incorporate voice telephones in a LAN 
[Means of Solving Problems] 

For example, when a voice telephone 5 communicates with another 

15 voice telephone 8, exchange of information and call control are performed 
between a PC 1 and a PC 4, juxtaposed with the voice telephones, 
respectively, via a LAN hub 10, a LAN switching unit 50, and a LAN hub 
20. Voice data of the respective telephones 5, and 8 are packetized in the 
data block of a MAC frame by concentrators TLA 30, and 40 for voice 

20 telephones, respectively, and relayed to LAN - SW interfaces 30a, and 40a. 
Frames having a function of absorbing fluctuation are applied to the data 
block of the interfaces 30a and 40a. Respective voice data packetized 
according to the MAC address of the MAC frame are delivered to the voice 
telephones 5, and 8, respectively, via the LAN switching unit, and the 

25 concentrators 30, and 40 for voice telephones. 

[Claims] 
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[Claim 1] A concentrator for voice telephones installed in a LAN 
comprising a LAN switching unit for switching and connecting a plurality of 
interfaces incorporated, and a plurality of LAN concentrators 
accommodating equipment connected to the LAN switching unit via the 
5 interfaces, respectively, and for performing data communication over the 
LAN, said concentrator comprising a LAN interface connected to the LAN 
switching unit, and a set or plural sets of voice telephone interfaces 
connected to one or a plurality of voice telephones juxtaposed with the 
equipment, wherein voice data transmitted and received by the set or plural 
10 sets of the voice telephone interfaces are converted into MAC frames of a 
fixed length, and only the voice data converted into the MAC frames are 
relayed to the LAN interface side. 

[Claim 2] A concentrator for voice telephones according to Claim 1, 
wherein a second LAN interface for performing transmission and reception 
15 of data between a CPU incorporated therein and the LAN concentrator is 
provided in addition to the LAN interface connected to the LAN switching 
unit 

[Claim 3] A concentrator for voice telephones according to Claim 1 or 2, 
comprising a function of converting signals from analog telephone network 

20 subscriber lines into call control protocol according to TCP - IP so as to be 
able to accommodate the analog telephone subscribers' terminals. 
[Claim 4] A concentrator for voice telephones according to Claim 1, 
comprising a second LAN interface for performing transmission and 
reception of data with a CPU incorporated therein, apart from the LAN 

25 interface connected to the LAN switching unit, having a function of 
converting voice data received from the plurality of voice telephones 
accommodated therein into TCP - IP packets or UDP - IP packets, and 
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transmitting and receiving the TCP - IP packets or UDP - IP packets via 
the second LAN interface. 

[Claim 5] A concentrator for voice telephones according to Claim 4, 
comprising a router connected to the second LAN interface for connecting 
5 the second LAN interface to either the outside of the LAN or the LAN 
concentrators at option. 

[Claim 6] A method of communication over a LAN comprising a plurality of 
LAN concentrators accommodating equipment for performing data 
communication, a plurality of the concentrators for voice telephones 

10 according to Claim 1, 2, 3, 4, or 5 and a LAN switching unit, having a 
plurality of ports and for switching and connecting between the plurality of 
the LAN concentrators, and the plurality of the concentrators for voice 
telephones, wherein call control on one or a plurality of voice telephones 
incorporated in each of the concentrators for voice telephones is performed 

15 by a PC or work station incorporated in each of the LAN concentrators. 

[Claim 7] A method of communication over a LAN according to Claim 6, 
wherein in case that a response from a PC or work station on the call-in 
side is not obtained by the method of communication over a LAN according 
to Claim 6, arrival of a call request is notified, and the response is detected 

20 by use of control channel signals of a voice telephone interface on the call-in 
side. 

[Claim 8] A method of communication over a LAN comprising a plurality of 
the concentrators for voice telephones according to Claim 1, 2, 3, 4, or 5, a 
plurality of LAN concentrators accommodating equipment for performing 
25 data communication over the LAN, and the LAN switching unit having a 
plurality of ports, wherein routing of packetized voices for communication 
by voice telephones between the concentrators for voice telephones is 
performed by switching and connecting operation of the LAN switching unit 
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based on the MAC address in a MAC frame in which the packetized voices 
are assembled. 

[Claim 9] A method of communication over a LAN, wherein voice data 
transmitted and received by the voice telephones are packetized for 
5 communication over the LAN by applying a frame having a function of 
absorbing fluctuation in arrival time of the packetized voices to the data 
block of a MAC frame. 

[Detailed Description of the Invention] 
10 [0001] 

[Industrial Field of the Invention] The invention relates to a 
concentrator for voice telephones, accommodating the voice telephones, 
and the equivalent in LAN interfaces of IEEE 802.3 specification, and a 
method of communication over a LAN using the concentrators. 
15 [0002] 

[Prior Art] In a conventional method of internal communication within a 
business compound, voice communications has been provided by a PBX 
(private branch exchange) accommodating voice telephones, and data 
communications by a LAN, independently from each other. Along with 

20 decline in prices of personal computers (referred to as PCs hereinafter) and 
higher performance thereof, the PCs have become popularized as much as 
ordinary voice telephones, particularly, in recent times. Consequently, an 
environment wherein voice telephones are integrated into a LAN has come 
to be desired for internal communication within a business compound. 

25 [0003] 

[Problems to be Solved by the Invention] The conventional method of 
internal communication within a business compound has however had the 
following problem. In spite of an attempt to integrate an infrastructure for 
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internal communication within a business compound by incorporating voice 
telephones into a LAN, it has been difficult to implement such integration 
because a peculiarity of voice* such as periodicity and need for real time 
response contradicts characteristics of data communications such as burst 
5 and high reliability. As a result, facilities for both a PBX and a LAN have 
been required, accompanied by installation of two wiring systems. It is 
therefore an object of the invention to integrate the infrastructure for the 
internal communication within a business compound into a LAN so that 
the voice telephones can be incorporated therein without need for the PBX. 
10 [0004] 

[Means of Solving the Problems] A concentrator (referred to as TLA 

hereinafter) for voice telephones according to a first aspect of the invention, 
installed in a LAN comprising a LAN switching unit for switching and 
connecting a plurality of interfaces incorporated therein, and a plurality of 

15 LAN concentrators (hereinafter referred to as LAN hub) accommodating 
equipment connected to the LAN switching unit via the interfaces, 
respectively, and for performing data communication by the LAN, is 
constructed as follows to solve the problem described above. 

The TLA according to the first aspect of the invention comprises a 

20 LAN interface connected to the LAN switching unit, and a set or plural sets 
of voice telephone interfaces connected to one or a plurality of voice 
telephones juxtaposed with the equipment. The TLA has a function of 
converting voice data transmitted and received by the set or the plural sets 
of the voice telephone interfaces into MAC frames of a fixed length, and 

25 relaying only the voice data assembled into the MAC frames to the LAN 
interface side. A TLA according to a second aspect of the invention differs 
from the TLA of the first aspect of the invention comprising the LAN 
interface connected to the LAN switching unit in that the former comprises 
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a second LAN interface for performing transmission and reception between 
a CPU incorporated therein and the LAN hub. 

[0005] A TLA according to a third aspect of the invention is a 
modification of the TLA of the first and second aspects of the invention, and 
5 has a function of converting signals from analog telephone network 
subscriber lines into call control protocol according to a TCP - IP so that the 
analog telephone subscriber terminals are accommodated therein. A TLA 
according to a fourth aspect of the invention is another modification of the 
TLA of the first aspect of the invention, and provided with a second LAN 

10 interface for performing transmission and reception of data with a CPU 
incorporated therein, differing from the LAN interface connected to the 
LAN switching unit as in the case of the TLA of the first aspect of the 
invention. The TLA of the fourth aspect of the invention has a function of 
performing call control procedure according to the TCP - IP, and converting 

15 voice data received from the plurality of voice telephones accommodated 
therein into TCP - IP packets or UDP - IP packets, and also a function of 
transmitting and receiving the TCP - IP packets or UDP - IP packets via 
the second LAN interface. A TLA according to a fifth aspect of the 
invention is a modification of the TLA of the fourth aspect of the invention, 

20 and comprises a router connected to the second LAN interface for 
connecting the second LAN interface to either outside the LAN or the LAN 
hubs at option. A method of communication according to a sixth aspect of 
the invention is carried out over a LAN comprising a plurality of LAN hubs 
accommodating equipment for performing data communication, a plurality 

25 of TLAs as set forth in Claims 1, 2, 3, 4 or 5, and the LAN switching unit 
having a plurality of ports and for switching and connecting between the 
plurality of the LAN hubs and the plurality of the TLAs as follows. 
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[0006] That is, call control on one or a plurality of voice telephones 
connected to each of the TLAs is performed by a PC or work station 
incorporated in each of the LAN hubs. A method of communication 
according to a seventh aspect of the invention is a modification of the 
5 method of communication of the sixth aspect of the invention, whereby in 
case that a response is not obtained from a PC or work station on the call- 
in side by the method of the sixth aspect of the invention, arrival of a call 
request is notified to the user of the PC or work station while the response is 
detected by use of control channel signals of the voice telephone interface 

10 on the call-in side. A method of communication according to an eighth 
aspect of the invention is carried out over a LAN comprising the plurality of 
TLAs of the first to fifth aspects of the invention, the plurality of LAN hubs 
incorporating equipment for performing data communication over the LAN, 
and the LAN switching unit having the plurality of the ports as follows. 

15 That is, routing, of packetized voices for communication by the voice 
telephones between the TLAs is performed by switching and connecting 
operation of the LAN switching unit based on a MAC address in the MAC 
frame in which the packetized voices are assembled. In a method of 
communication according to a ninth aspect of the invention, voice data 

20 transmitted and received by the voice telephones are packetized for 
communication over the LAN by applying a frame having a function of 
absorbing fluctuation in arrival time of packetized voices to the data block 
of the MAC frame. , 

[0007] With the TLA according to the first aspect of the invention, 
25 constructed as above, voice data transmitted and received by one of the 
voice telephones incorporated in the TLA are converted into the MAC 
frame, relayed to the LAN interface, and delivered to the LAN switching 
unit via the LAN interface. The voice data are then transmitted to the 
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other voice telephone through the other TLA with the switching and 
connecting operation of the LAN switching unit. With the TLA according to 
the second aspect of the invention, wherein the second LAN interface for 
performing transmission and reception between the CPU installed therein 
5 and the LAN hub in addition to the LAN interface connected to the LAN 
switching unit, provided in the TLA of the first aspect of the invention 
described hereinbefore, call control on the voice telephone incorporated in 
the TLA is performed by a PC or work station incorporated in the LAN hub 
as in the case of the method of communication according to the sixth aspect 

10 of the invention. With the TLA according to the third aspect of the 
invention, wherein signals from analog telephone network subscriber lines 
sent out by a general telephone are converted into call control protocol 
according to TCP - IP. That is, call confrol can be performed on the side of 
the telephone and TLA without need of call control by the PC or work 

15 station. With the TLAs according to the fourth and fifth aspects of the 
invention, voice data transmitted by the voice telephone are converted into 
UDP - IP packets or TCP - IP packets, and the UDP - IP packets or TCP - 
IP packets are transmitted or received via the second LAN interface. 
Accordingly, the voice telephone can perform transmission and reception of 

20 voice data with networks outside the LAN via routers. 

[0008] With the method of communication according to the sixth 
aspect of the invention, call control on the one or the plurality of the voice 
telephones incorporated in the TLA is performed by the PCs or work 
stations incorporated in the LAN hub. With the method of communication 

25 according to the seventh aspect of the invention, in case that a response 
from the PC or work station on the call-in side is not obtained by the 
method of communication of the sixth aspect of the invention, arrival of a 
call request is notified, and the response is detected by use of the control 
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channel signals of the voice telephone interface on the call-in side. With the 
method of communication according to the eighth aspect of the invention, 
routing of the packetized voices for communication by the voice telephones 
between the TLAs is performed by switching and connecting operation of 
5 the LAN switching unit based on the MAC address in the MAC frame in 
which the packetized voices are assembled. With the method of 
communication according to the ninth aspect of the invention, the voice 
data transmitted and received by the voice telephones are packetized for 
communication over the LAN by applying the frame having a function of 
10 absorbing fluctuation in arrival time of the packetized voices to the data 
block of the MAC frame. The problems described hereinbefore are thus 
solved. 
[0009] 

[Embodiments of the Invention] Fig. 1 is a block diagram showing 

15 the construction of a concentrator (TLA) for voice telephones according to a 
first embodiment of the invention, used for a voice switching system over a 
LAN. The voice switching system over the LAN comprises a plurality of 
information equipment, that is, personal computers (PCs) 1, 2, 3, and 4, 
voice telephones (TELs) 5, 6, 7, and 8, disposed corresponding to the 
20 respective PCs, two LAN hubs 10, and 20, incorporating the PCs 1, 2 and 3, 
4, respectively, and two TLAs 30, and 40, incorporating the voice 
telephones 5, 6, and 7, 8, respectively. There are cases where the LAN 
hubs 10, and 20 incorporate work stations therein instead of the PCs 1 to 4, 
respectively. The PCs 1, 2, 3, and 4 are provided with a LAN interface of 
25 IEEE 802. 3, respectively, having, for example, a communication port 
made of 10BASE - T, and a communication protocol, TCP(UDP)/IP. The 
PCs 1 and 2 are connected to the LAN hub 10 via the LAN interface la and 
2a of IEEE 802.3 specification, respectively, while the PCs 3 and 4 are 
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connected to the LAN hub 20 via the LAN interface 3a and 4a of the 
identical IEEE 802.3 specification, respectively. The respective voice 
telephones 1, 2, 3, and 4 have functions of transmitting and receiving voice 
data, and do not necessarily require a function of transmitting and receiving 
5 call control information. 

[0010] The TLAs 30 and 40 are provided with plural sets of interfaces 
(referred to as voice interface hereinafter) for two-wire line digital voice 
telephones, and two LAN interfaces of IEEE 802.3 specification, 
respectively. The voice telephones 5 and 6 are connected to the TLA 30 via 

10 the voice interfaces 5a and 6a thereof, respectively, while the voice 
telephones 7 and 8 are connected to the TLA 40 via the voice interfaces 7a 
and 8a thereof, respectively. The LAN hubs 10 and 20 are connected to the 
LAN switching unit 50 via LAN interfaces of IEEE 802.3 specification, 10a 
and 20a, respectively. One of the two LAN interfaces of the TLA 30 and 

15 TLA 40, that is, 30a and 40a are connected to one port of the LAN 
switching unit 50, respectively. The interfaces 30a and 40a are referred to 
as LAN - SW interfaces hereinafter. The other of the two LAN interfaces 
of the TLA 30 and TLA 40, that is, 30b and 40b are second LAN interfaces 
thereof, respectively, and connected to one port of the LAN hub 10 and 

20 LAN hub 20, respectively. The interfaces 30b and 40b are referred to as 
LAN - HUB interfaces hereinafter. 

[0011] The LAN switching unit 50 is a connector between LANs 
having a function of exchanging frames in data communication over LANs, 
and for switching on and off on the basis of a MAC address in a LAN frame. 
25 The LAN switching unit 50 is connected to an NS unit 51 also via an 
interface 51a of IEEE 802.3 specification. The NS unit 51 stores a data 
base for MAC addresses of clients using the LAN, terminal identification 
numbers, and the like. The NS unit 51 has a function of providing 
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information in the data base in response to inquiries from prospective 
clients of the LAN, that is, the PCs 1 to 4, the LAN hubs 10, 20, and the 
TLAs 30, 40. Fig. 2 is a block diagram showing the construction of the TLA 
30 in Fig. 1. The TLA 30 comprises a TLA controller 30A and an interface 
5 package unit 30B. 

[0012] The TLA controller 30A comprises a LANC circuit 31 
connected to the LAN - SW 30a and a PF circuit 32 connected to the 
LANC circuit 31. The PF circuit 32 is connected to an AAL 1 circuit 33, 
which is connected to a HWIF circuit 34 and a PLL circuit 35 while an 

10 output side of the PLL circuit 35 is connected also to the HWIF circuit 34. 
The HWIF circuit 34 is constituted so as to do input and output with the 
interface package unit 30B. The TLA controller 30A further comprises a 
CPU 36 and a LAN BOARD 37. The CPU 36 is constituted so as to control 
the LANC circuit 31, the PF circuit 32, the AAL 1 circuit 33, the HWIF 

15 circuit 34, and the LAN BOARD 37. The LAN BOARD 37 is connected to 
the LAN HUB interface 30b. On the other hand, the interface package unit 
30B is provided with a TI circuit 38. The TI circuit 38 is connected to the 
HWIF circuit 34, and also to the voice interface 5a via a circuit-compatible 
unit 39. The interface package unit 30B accommodates a plurality of voice 

20 telephones in addition to the voice telephone 5. Accordingly, the TI circuit 
38 and the circuit-compatible unit 39 are installed so as to be able to cope 
with the plurality of the voice telephones. The TI circuit 38 is also under 
control of the CPU 36. The TLA 40 has a similar internal constitution as 
that of the TLA 30. 

25 [0013] Fig. 3 is a view illustrating a format of the MAC frame used in 

Fig. 1. In this embodiment of the invention, the MAC (Media Access 
Control) frame is used for a frame format. As shown in Fig. 3, the MAC 
frame consists of preamble (PA), SFD (Start Frame Delimiter), hardware 
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DA (Destination Address), hardware SA (Source Address), ETYPE, Data 
Block, and Frame Check Sequence (FCS). In the case of the voice 
switching system shown in Fig. 1, voice data are packetized, and a 
packetized voice frame is assembled by substituting the data block of the 
5 MAC frame with the ATM (Asynchronous Transfer Mode) • AAL type 1 (JT 
1. 363) frame. The ATM • AAL type 1 frame is composed of a ATM header, 
a SAPDU - H field having a function of fluctuation absorption, and a voice 
data field. Now referring to Fig. 3, functions of respective parts of the TLA 
30 are described. 

10 [0014] The LANC circuit 31 is for assembling and disassembling the 
MAC frame. The LAN BOARD 37 constitutes a LAN interface of IEEE 
802.3 specification for enabling the CPU 36 to communicate control 
information with other PCs and the equivalent. The PF circuit 32 is for 
deleting the MAC address, and the like out of the MAC frame received from 

15 the LANC circuit 31, extracting the ATM • AAL type 1 shown in Fig. 3 
therefrom, and delivering same to the AAL 1 circuit 33. The PF circuit 32 
has also functions of adding the MAC address, a length of transmitting 
data, and control bit (CTL) designated by the CPU 36 to an ATM . AAL 
type 1 frame compiled in the AAL 1 circuit 33, and delivering same to the 

20 LANC circuit 31. The AAL 1 circuit 33 converts voice data received from 
the interface package unit 30B with time division multiplexing into the 
ATM • AAL type 1 frame, delivers same to the PF circuit 32, converts 
packetized voices of the ATM • AAL type 1 received from the PF circuit 32 
into a time division multiplexing interface, and delivers same to the 

25 interface package unit 30B. The AAL 1 circuit 33 also has a function of 
absorbing fluctuation, that is, differences in arrival time of the packetized 
voices via an asynchronous interface. 
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[0015] The HWIF circuit 34 generates synchronous signals for trans- 
mission by time division multiplexing using the PLL circuit 35 for an 
interface with the interface package unit 30B, performing transmission and 
reception of voice data and control data by time division multiplexing with 
5 the interface package unit 30B. The HWIF circuit 34 has also functions of 
holding down-load data from the CPU 36, and adjusting PAD for down-load 
data received from the PCs, and the equivalent while transmitting silent 
pattern, howler, or tone ringer to the voice telephones. The TI circuit 38 in 
the interface package unit 30B performs conversion of frame formats over 

10 the line, based on synchronous signals from the HWIF circuit 34, 
performing transmission and reception of the voice data and the control 
data with the HWIF circuit 34 by time division multiplexing. 
[0016] Fig. 4 is a chart showing operation sequence of the TLA, used 
for the voice switching system over the LAN, shown in Fig. 1, indicating 

15 directions of transmission and processing periods. The directions of 
transmission are denoted by the interface numbers shown in Fig. 1. Now 
referring to Fig. 4, operation of the system is described hereinafter when call 
request, call or voice communication, and disconnection are performed 
between the voice telephone 5 juxtaposed with the PC 1 and the voice 

20 telephone 8 juxtaposed with the PC 4. Meanwhile, the LAN - HUB 
interfaces 30b, 40b and the LAN - SW interfaces 30a, 40a of the TLAs 30 
and 40, respectively, are assigned respective MAC addresses, and the voice 
telephones incorporated in the TLAs 30 and 40, respectively, are to be 
identified by VPI / VCI numbers in the ATM header shown in Fig. 3, or voice 

25 telephone numbers used in CTL bit shown in the figure. The PCs 1 to 4 or 
work stations and the NS unit 51 are also assigned respective MAC 
addresses requiring no particular conditions. Further, in the system 
according to this embodiment of the invention, for communication over 
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interfaces other than the interfaces 5a, 30a, 40a, and 8a, a communication 
protocol, for example, TCP / IP is used. 

[0017] Call control for communication is first performed. The user of 
the voice telephone 5 transmits an inquiry from the PC 1 to the NS unit 51 
5 for information on the PC 4 [the MAC address of the PC 4, including IP 
(Internet Protocol)] and the voice telephone 8 (the MAC addresses of the 
LAN - HUB interface 40b and the LAN - SW interface 40a of the TLA 40, 
including the number of the voice telephone 8), and receives same [period 
(A) in Fig. 4], For this inquiry, the LAN hub 10 and the interfaces la, 10a, 

10 and 51a via the LAN switching unit 50 are used. The PC 1, upon receiving 
the information, transmits call set-up request (SET - UP) information to 
the PC 4 via the interfaces la, 10a, 20a, and 4a. The call set-up request 
information includes the MAC address of the LAN - SW interface 30a and 
the number of the voice telephone 5. 

15 [0018] The PC 4, upon receiving the call set-up request (SET - UP) 
information, takes it as a call acceptance request, and transmits calling out 
information (ALERT) to the PC 1 via the interfaces 4a, 20a, 10a, and la in 
reverse order to the call set-up request case. The PC 4, upon detecting 
response given by the user thereof through keyboard entry, or the like, 

20 transmits response (CONN) information to the PC 1. For the 
transmission, the same interfaces as for the calling out information, 4a, 
20a, 10a, and la are used. The PC 4 also transmits to the LAN hub 
interface 40b of the TLA 40 information on the number of the voice 
telephone 8, the MAC address of the TLA 30, and the number of the voice 

25 telephone 5 for routing of voice data in the direction from the voice 
telephone 8 to the voice telephone 5. For this transmission performed 
through the LAN switching unit 50 and the LAN hub 20, the interfaces 4a, 
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20a, and 40b are used. The information described above is delivered to the 
CPU 36 in the TLA 40 via the LAN BOARD 37 therein. 
[0019] The TLA 40, upon receiving the information, adds the MAC 
address of the LAN - SW interface 30a of the TLA 30 and the number of 
5 the voice telephone 5 to voice data corresponding to the number of voice 
telephone 8, and transmits same assembled in the format shown in Fig. 3 to 
the LAN switching unit 50 via the LAN - SW interface 40a. On the other 
hand, the PC 1, upon receiving response from the PC 4, transmits to the 
LAN - HUB interface 30b of the TLA 30 information on the number of the 

10 voice telephone 5, the MAC address of the TLA 40 , and the number of the 
voice telephone 8 via the interface la and the LAN hub 10 for routing of 
voice data in the direction from the voice telephone 5 to the voice telephone 
8. The information described is delivered to the CPU 36 in the TLA 30 via 
the LAN BOARD 37 therein. The TLA 30, upon receiving the information, 

15 adds the MAC address of the LAN - SW interface 40a of the TLA 40 and 
the number of the voice telephone 8 to voice data corresponding to the 
number of the voice telephone 5, and transmits same assembled in the 
format shown in Fig. 3 to the LAN switching unit 50 [period (B) in Fig. 4]. 
[0020] Upon completion of routing of packetized voices via the 

20 interfaces 5a, 30a, 40a, and 8a as described above, the voice telephone 5 is 
in a state of call or voice communication with the voice telephone 8 [period 
(C) in Fig. 4]. When the user of the voice telephone 5 wishes to terminate 
call or voice communication, the PC 1 gives a command for link release to 
the TLA 30 while transmitting disconnection (DISC) information to the PC 

25 4 via the interfaces la, 10a, 20a, and 4a. The command to the TLA 30 is 
delivered to the LAN switching unit 50 via the interfaces la and 10a, and 
the LAN switching unit 50 delivers the command to the TLA 30 via the 
interfaces 10a and 30b. The TLA 30, upon receiving the command for link 
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release, stops transmission of packetized voices corresponding to the 
number of the voice telephone 8, and transmits a silent pattern from the 
HWIF circuit 34 in the TLA 30 against descending voice data from the 
voice telephone 8. Meanwhile, the PC 4, upon receiving the disconnection 
5 information, gives a command for link release to the TLA 40. Operation 
thereafter is similar to the case of the TLA 30 [period (D) in Fig. 4]. 
[0021] The constitution of a voice data frame (in-channel data) is now 
described. The interface package unit 30B shown in Fig. 2, interfaced with 
the LAN hub 10, is connected to a plurality of (for example, 32 lines) voice 

10 telephones, and a frame format used over the lines has B 1 channel and D 
channel. Voice data is transmitted and received via the B 1 channel, and 
other control information via the D channel. The TI circuit 38 of the 
interface package unit 30B performs time division multiplexing (referred to 
as highway) conversion of the frame format over the lines by the 

15 synchronous signals from the HWIF circuit 34. The HWIF circuit 34 
makes a selection on whether an descending voice channel is relayed to the 
AAL 1 circuit 33 or data for a silent pattern, howler, and ringer tone are 
transmitted to the channel, according to a command from the CPU 36. 
The AAL 1 circuit 33 converts voice data transmitted from the interface 

20 package unit 30B via the HWIF circuit 34 into the ATM . AAL 1 frame (JT 
- 1. 363) such that differences in arrival time of packetized voices over an 
asynchronous network, that is, fluctuation, can be absorbed. A range of 
packetization in the AAL 1 circuit 33 is as denoted by (i) in Fig. 3. 
[0022] The PF circuit 32 adds, according to a command from the CPU 

25 36, DA, SA, ETYPE, and CTL bit of the MAC frame of IEEE 802.3 as 
specified when a call is initiated to voice data packetized in the AAL 1 
circuit 33, and transmits same to the LANC circuit 31. A range of 
packetization in the PF circuit is as denoted by (ii) in Fig. 3. The LANC 
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circuit 31 makes further addition of PA, SFD, and FCS, completing the 
MAC frame of IEEE 802.3 specification as denoted by (iii) in Fig. 3, which is 
then transmitted to the LAN switching unit 50. The TLA according to the 
first embodiment of the invention as described above has the following 
5 advantages. 

[0023] (1) Voice communication can be achieved without need for a 
PBX by adding the TLAs 30, 40 to a LAN provided with the LAN switching 
unit 50, and the LAN hubs 10, 20 incorporating equipment such as the PCs 
1 to 4 or work stations. 
10 (2) The voice telephones 5 to 8 can be considerably simplified in the 
construction thereof as a keypad used for transmitting selection signals is 
unnecessary because information equivalent to call control can be 
controlled by the PCs 1 to 4. 

(3) The ATM • AAL type 1 frame constitution in Fig. 3 wherein packetized 
15 voice frame for transmission over the LAN after packetization is assigned 
to a data block of the MAC frame is adopted in this case. Accordingly, the 
overhead for packetized voices is less than in the case of same being 
assigned to a UDP / IP frame, and throughput is increased while delay time 
for packetization is reduced owing to easier protocol processing. Further, 
20 routing outside the system can be performed without use of routers through 
processing at the MAC frame level by the LAN switching unit 50, delay 
time due to routing is less, and deterioration in voice quality due to delay, 
posing a problem particularly in voice communication, is also decreased. 
[0024] The voice frame assigned to the data block of the MAC frame 
25 absorbs fluctuation by ATM ■ AAL 1, and is capable of absorbing 
fluctuation in arrival time of packetized voices when the LAN switching 
unit 50 is operating at high loads, ensuring normal conversation over the 
LAN. 
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(4) As the LAN - SW interface 40a is installed independently from the LAN 
- HUB interface 40b, there will be no contention in transmission of data 
with other PCs and work stations, and consequently, the number of voice 
telephones that can be accommodated in each system can be calculated 

5 with ease. For example, in the case of using full duplex 10 BASE - T, 
accommodation of 94 lines per one interface is ensured assuming that 
actual throughput for each line is 6.144 Mb / s, and voice data for each 
channel is 64 Kb / s. 

(5) The capacity of the system can be easily increased by installing 
10 additional TLAs 30, 40, ... that are incorporated in the LAN switching unit 

50. Therefore, the system according to the invention can cope with a need 
for scale-up with greater ease than the case of a PBX having limitations on 
the maximum capacity of lines that are accommodated. 
[0025] Second Embodiment 

15 Fig. 5 is a sequence chart showing a method of communication over a 

LAN by use of a TLA according to a second embodiment of the invention. 
The TLA according to the first embodiment has a drawback that when a 
power supply source for the PC 4 is turned off, the voice telephone 8 can not 
be called up. That is, in the case of the first embodiment, call control on 

20 communication between the voice telephones is performed by the PCs 1 
and 4. Consequently, in case of the power supply source for the PC 4 on a 
call receiving side being off, it is impossible to call up. The method of 
communication according to the second embodiment of the invention can 
overcome the drawback. Operation shown in Fig. 5 differs only in a period 

25 (B2) from that for the first embodiment of the invention shown in Fig. 4, and 
the other periods denoted by (A), (C) and (D) are the same as in the case of 
the first embodiment. Only the period (B2) is described hereinafter. 
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Information described hereinafter is of the same contents as that for the 
first embodiment unless otherwise mentioned. 

[0026] The PC 1, upon receiving information on the voice telephone 8 
in the period (A) of the sequence chart shown in Fig. 5, activates a soft 
5 timer TO (CONN waiting timer) while transmitting a call set-up request 
(SET - UP) to the PC 4. When the power supply source for the PC 4 is off, a 
response (ALERT, CONN) to the call set-up request is not returned. When 
a time set at the timer is reached (T.O), the PC 1 transmits a call set-up 
request (HS - SET- UP) to the TLA 40. The information transmitted 

10 includes the MAC address of the LAN - SW interface 40a of the TLA 40, 
the number of the voice telephone 5, the number of the voice telephone 8 to 
which the call is directed, and addresses of the PC 1, required over the LAN 
(MAC. IP, and the like), and delivered to the LAN hub 20 via the interfaces 
la, 10a, and 20a, and further, to the TLA 40 via the interface 40b. The 

15 TLA 40, upon receiving the call set-up request (HS - SET - UP), recognizes 
it as arrival of a call request to the voice telephone 8, and returns a call out 
information (HS - ALERT) to the PC 1 while transmitting a ringer ON 
signal to the voice telephone 8 via an descending control channel of the 
voice interface 8a. That is, the TLA 40 advises that the voice telephone 8 

20 is being called out. The information is returned through the interface 40b, 
the LAN hub 20, and the interfaces 20a, 10a, and la. 

[0027] The voice telephone 8, upon receiving the ringer ON signal, 
notifies the user of arrival of the call by sounding BEEP. When the user of 
the voice telephone 8 unhooks a receiver, the voice telephone 8 notifies the 
25 TLA 40 via an going-up control channel of the voice interface 8a that the 
receiver is off the hook. The TLA 40, upon detecting the voice telephone 8 
being off the hook, transmits a response (HS - CONN) information to the 
PC 1, and adds the MAC address of the LAN - SW interface 30a of the TLA 
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30 and the number of the voice telephone 5 to voice data corresponding to 
the number of the voice telephone 8, which are assembled into the format 
shown in Fig. 3, and transmitted to the LAN switching unit 50. On the 
other hand, the PC 1, upon receiving the response information, transmits 
5 information on the number of the voice telephone 5, the MAC address of the 
TLA 40, and the number of the voice telephone 8 to the LAN - HUB 
interface 30b of the TLA 30 for routing voice data in the direction from the 
voice telephone 5 to the voice telephone 8. 

[0028] The TLA 30, upon receiving the information, adds the MAC 

10 address of the LAN - SW interface 40a of the TLA 40 and the number of 
the voice telephone 8 to voice data corresponding to the number of the voice 
telephone 5, which are assembled into the format shown in Fig. 3, and 
transmitted to the LAN switching unit 50. The TLA according to the 
second embodiment of the invention as described above, whereby even 

15 when the power supply source for a PC on the receiving end of a call request 
is turned OFF, a response is detected while arrival of the call request is 
notified to the user of a voice telephone on the call-in side by use of the 
control channel signals of the voice interface 8a of the voice telephone, has 
the same advantage as that for the TLA according to the first embodiment. 

20 Further, the TLA enables voice communication all the time as, for example, 
the voice telephone 8 can be called up even when the power source for the 
PC juxtaposed therewith is off. 
[0029] Third Embodiment . 

Fig. 6 is a block diagram showing the construction of a TLA according 

25 to a third embodiment of the invention. In the cases of the first and second 
embodiments of the invention, voice telephones of simplified construction 
without need for a keypad, and the like can be accommodated, however, 
telephones of subscribers of general analog telephone networks can not be 
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accommodated. With the TLA according to the third embodiment, general 
analog telephones can be accommodated in a LAN. The TLA comprises a 
TLA controller 30A which is the same as that shown in Fig. 2, and an 
interface package unit 60 which is different from that shown in Fig. 2. An 
5 external interface of the interface package unit 60 is an interface of general 
analog telephone network subscriber lines, and for connection with 
conventional matching terminals for general analog telephones, G 3 FAX, 
and the like. 

[0031] The interface package unit 60 has a so called BORSCHT 

10 function required of the analog telephone network subscriber's circuits in an 
exchange, performing monitoring of power supply, ringer, dial pulse (PB / 
DP), and the like. The interface package unit 60 performs transmission and 
reception of information on call control such as the result of receipt of 
selection signals with a CPU 36 of the TLA controller 30A. The CPU 36 

15 converts information on call control, received from and transmitted to the 
interface package unit 60, into a call control procedure (equivalent to the 
case of the first embodiment) over a LAN such as TCP / IP, or the like. 
In the result, the interface package unit 60 and the CPU 36 make up a 
function of converting signals related to call control of the analog telephone 

20 network subscriber lines, for example, off-hook signal, dial signal, ringer 
signal, on-hook signal, into a call control protocol over the LAN. That is, the 
CPU 36 acquires a function equivalent to the functions of the PCs 1 to 4 as 
described in the first and second embodiments. Thus the TLA according to 
the third embodiment is capable of accommodating general analog 

25 telephone network subscribers for use of voice telephones over a LAN, 
accommodating general-purpose terminals, analog telephones, G 3 FAX, 
and the like. 

[0031] Fourth Embodiment 
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A TLA according to a fourth embodiment of the invention is 
constructed by providing the TLA 30 or 40 as shown in Figs. 2 or 6 with 
additional functions of converting voice data received from a plurality of 
voice telephones accommodated therein into UDP / IP (or TCP / IP) 
5 packets, and of transmitting and receiving the packets via the LAN - HUB 
interfaces 30b and 40b. With such functions provided, for example, the 
TLA controller 30A of the TLA 30 is able to convert voice data received 
from the interface package unit 30B or 60 into packets according to a 
communication protocol UDP - IP (or TCP - IP). Information on call control 

10 is received and transmitted by the communication protocol TCP - IP. The 
UDP - IP (or TCP - IP) packets obtained by such processing are delivered to 
the LAN - HUB interface 30b. When, for example, a router is connected to 
the LAN - HUB interface 30b, the packets are transmitted to an external 
network via the router. As described in the foregoing, by use of the TLA 

15 according to the fourth embodiment of the invention, communication from 
the voice telephones 5 to 8 over the LAN becomes feasible via an IP 
network (for example, Internet) by connecting equipment for performing 
routing on the basis of IP addresses of routers, and the like to the LAN - 
HUB interface. 

20 [0032] It should be pointed out that the invention is not limited to the 
embodiments described above, but various modifications may be 
successfully carried out. By way of example, some modifications are cited 
hereinafter. 

(1) In the voice switching system shown in Fig. 1, the NS unit 51 is 
25 connected to the LAN switching unit 50, however, may be connected 

instead to the LAN hubs 10, 20 at option. 

(2) The NS unit 51 shown in Fig. 1 may be incorporated in the TLAs 30, 
and 40. 
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(3) Respective TLAs 30, 40, and respective LAN hubs 10, 20 are 
constructed separately, however, the TLA 30 and the LAN hub 10, and the 
TLA 40 and the LAN hub 20 may be integrated, respectively, and 
incorporated into one unit, respectively. Fig. 7 is a view showing a 
5 modification of the first embodiment shown in Fig. 1, wherein the TLA 40 
and the LAN hub 20 are integrated into one unit. With such construction, 
wiring between the integrated unit and a pair of the PC 4 and the voice 
telephone 8 can be simplified. The pair of the PC and the voice telephone 
can be connected to the integrated unit via a connector (for example, RJ - 
10 45) and a single 8-core modular cord provided in the integrated unit for 
simplification. 6 cores out of the 8-cores are used for communication. The 
integrated unit when not connected to the voice telephone functions merely 
as the LAN hub. 

[0033] (4) In the aforesaid embodiments, a plurality of TLAs 30, 
15 40 are incorporated in the LAN, however, the same effect may be achieved 
with a LAN provided with only one TLA. In this case, the LAN - SW 
interface of the single TLA is used for repeated connection (the LAN 
switching unit 50 is not required). 

(5) Fig. 8 is a block diagram showing TLA having added functions. More 
20 effective use of a TLA can be made by providing the TLA with a function of 
voice compression and a function of transmitting and receiving facsimile in 
addition to the functions of the TLA according to the fourth embodiment of 
the invention. In Fig. 8, a fax modem unit 70 and a voice compression unit 
80 are provided at an input / output end of the TLA 30, on the LAN - HUB 
25 interface side. The fax modem unit 70 is constituted so as to be able to 
make conversion between analog and digital data, and is capable of making 
transmission and reception with an external network of G 3 FAX via a 
router. The voice compression unit 80 has a function of compressing voice 
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data at variable compression rates of, for example, max. 8 kb / s. With the 
voice compression unit 80 provided, transmission and reception of 
compressed voice data with external networks can be performed. 
[0034] 

5 [Effects of the Invention] 

As described in detail hereinbefore, by use of the TLA according to 
the first aspect of the invention, comprising the LAN interface connected to 
the LAN switching unit, and the voice interfaces connected to the voice 
telephones, and having the function of converting voice data transmitted 

10 and received by the voice interfaces into MAC frames of a fixed length, and 
relaying only the voice data assembled into the MAC frames to the LAN 
interface side, voice communication can be performed over a LAN without 
need for PBX, or the equivalent. With the TLA according to the second 
aspect of the invention, wherein the second LAN interface for performing 

15 transmission and reception between the CPU and the LAN hub is installed 
therein independently from the LAN interface connected to the LAN 
switching unit as installed in the TLA of the first aspect of the invention 
described hereinbefore, call control on the voice telephone can be performed 
by the PC or work station, simplifying the construction of the voice 

20 telephone. Furthermore, there will be no contention with data sent out by 
other PCs, and work stations, facilitating calculation of the number of voice 
telephones incorporated in respective TLAs. With the TLA according to the 
third aspect of the invention, constructed by providing the TLA according to 
the first or second aspect of the invention with the function of converting 

25 signals from the analog telephone network subscriber lines into call control 
protocol according to TCP - IP, general analog telephone subscribers' 
terminals can be accommodated. Accordingly, G 3 FAX, and the like 
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connected to the interfaces of the general analog telephone network 
subscriber lines can also be accommodated. 

[0035] With the TLA according to the fourth and fifth aspects of the 
invention, constructed by providing the TLA according to the first aspect of 
5 the invention with the second LAN interface having the functions of 
converting voice data received from the plurality of voice telephones 
accommodated therein into TCP - IP packets or UDP - IP packets, 
transmitting and receiving the TCP - IP packets or UDP - IP packets via 
the second LAN interface, voice communication with the outside of the 

10 LAN becomes feasible. With the method of communication according to 
the sixth aspect of the invention, whereby call control on the one or the 
plurality of voice telephones incorporated in each of the TLAs is performed 
by the PC or work station incorporated in each of the LAN hubs, the 
construction of a voice telephone can be simplified. With the method of 

15 communication according to the seventh aspect of the invention, whereby 
arrival of a call request is notified to the user of the PC or work station while 
the response is detected by use of the control channel signals of the voice 
telephone interface on the call-in side, voice communication can be 
performed even when the power supply source for the PC or work station 

20 performing call control on the call-in side is turned OFF. 

[0036] With the method of communication according to the eighth 
aspect of the invention, whereby routing of packetized voices for 
communication by the voice telephones between the TLAs is performed by 
switching and connecting operation of the LAN switching unit based on the 

25 MAC address in the MAC frame in which the packetized voices are 
assembled, requirement for high capacity communication is met with 
greater ease in comparison with a PBX having limitations on the maximum 
capacity for accommodatable lines. With the method of communication 
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according to the ninth aspect of the invention, whereby the frame having a 
function of absorbing fluctuation in arrival time of the packetized voices is 
applied to the data block of the MAC frame, protocol processing is 
performed easily, and delay time due to packetization is reduced in 
5 comparison with the case of assignment made with the UDP - IP frame. 
Further, routing outside the system can be handled, without use of routers, 
at the MAC frame level by the LAN switching unit, and delay time due to 
routing is less, resulting in little deterioration in voice quality, a cause for 
particular concern in voice communication. In addition, the system can 
10 absorb fluctuation in arrival time of packetized voices when the LAN 
switching unit is operating at a high load, ensuring normal conversation 
over the LAN. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is a block diagram showing the construction of a concentrator (TLA) 
15 for voice telephones according to a first embodiment of the invention, used 
for a voice switching system over a LAN. 

[Fig. 2] is a block diagram showing the construction of TLA 30 in Fig. 1. 

[Fig. 3] is a schematic illustration of a MAC frame format used in Fig. 1. 

[Fig. 4] is a chart showing operation sequence of the voice switching system 
20 shown in Fig. 1. 

[Fig. 5] is a sequence chart showing a method of communication over a 

LAN by use of a TLA according to a second embodiment of the invention. 

[Fig. 6] is a block diagram showing the construction of a TLA according to a 

third embodiment of the invention. 
25 [Fig. 7] is a view showing a modification of the TLA shown in Fig. 1. 

[Fig. 8] is a block diagram of a TLA provided with an additional function. 

[Reference Numerals] 
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1-4 personal computer (PC) 

5-8 voice telephone 

10, 20 LAN hub 

30, 40 TLA 

5 50 TLA switching unit 

51 NS unit 

la - 4a interface 

5a ~ 8a voice interface 

10a ~ 40a LAN - SW interface 

10 30b ~ 40b LAN - HUB interface 
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MAC FRAME FORMAT USED IN FIG. 1 



[FIG. 6] 
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METHOD OF COMMUNICATION OVER A LAN BY USE OF A TLA ACCORDING 
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